The effect of NKISK on tendon in an in vivo model.
The mechanism through which ligaments and tendons change length during growth and contracture is unclear. It has been hypothesized that there is a reversible "interfibrillar bond" that, when broken, allows the sliding of collagen fibrils past one another during length changes. The pentapeptide NKISK has been reported to inhibit the binding of decorin to fibronectin. This study was designed to evaluate the effect of NKISK in an in vivo model. Male Sprague-Dawley rats were divided into three groups (n = 9, 9 and 14, respectively). The left patellar tendon was injected with 1.0 ml of NKISK (Group 1 = 1.0 mM, Groups 2 and 3 = 5.0 mM). The contralateral/control limb was injected with carrier. Group 1 was sacrificed after three, Group 2 after four and Group 3 after seven daily injections. The patellar tendon lengths were measured in all groups with comparisons made to the contralateral control limb. NKISK injection resulted in a significant increase in length in Group 2 (3.14% +/- 2.04, P = 0.002) and in Group 3 (6.12% +/- 3.84, P < 0.001). Biomechanical testing of Group 3 showed no differences in maximum load, ultimate strength, structural stiffness, or elastic modulus of the treated tendons but did demonstrate a statistically significant decrease in the displacement and strain at maximum load in the NKISK-treated tendons. This study demonstrates that inhibition of decorin/fibronectin binding by NKISK results in tendon lengthening in an in vivo setting as noted by a progressive increase in the length of the patellar tendon.